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Introduction

A Performance assessmeAt ( wi t h supporting fb
contributes to the safety case supporting-deksign

A Demonstrate with reasonable expectation that Site Characteristics
doses will be less than established standards,
not predicting actual harm

Facility 5iting, Design and
Construction

=Engineered Barriers

Site Performance

=PAand CA
=|ndependent Raviews
=045 and RWMEB

A Administrative, engineer
and natural safety
functions contribute t
safety and build
confidence In
protectiveness by
providing layers of
defensendepth

Waste Acceptance Criteria
=Rigorous Waste Characterization
=Fenerator Certification Progam
Annual Operational Reviews

=Faderal Dwnership
=|nstitutional Controls

=5ite Monitorng and Maintenance
=Racord Management

Figure: DOE presentation to NRC ACRS i October 2013
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A Discussion of factors contributing to safety (safety functions) a
examples of defems€eepth considerations

A Perspective on protectiveness of dose standards
A Examples of barriers and pessimistic assumptions
A Perspective on assumptions for hypothetical inadvertent intruc
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Safety Functions Examples

Features that contribute to dafédyvlevel wastée (W disposal
Include the following

A Administrative

i Public knowledge (societal memory, visitor centers, records)

I Institutional controls (active: fences, guards; passive: deed restrictio

I Annual public dose IM®0mremLLWdisposal four times lessng&m

I Assumed receptors and habits (more highly exposed individuals)
A Engineered Barriers

i Cover system, containers, waste mensystem

I Physical and chemical barriers (water flow, contaminant transport)
A Natural Features of the Site

I Low precipitation and infiltration rates

I Thick vadose zone and aquifer (delay and disperse)
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Safety Functiong Defensein-Depth
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620 mrem)

Sources of Radiation Exposure

Industrial < 0.1%
Consumer 2% (13 mrem)
Terrestrial 3% (21 mrem)

Internal 5% (29 mrem)

Occupational < 0.1%

. Space5% (33 mrem)

Computed Tomography 24%
(147 mrem)
Medical Background
Nuclear Medicine 12% Radon & Thoron 37%
(77 mrem) (228 mrem)

Interventional Fluoroscopy 7%

(43 mrem)
Conventional Radiography/Fluoroscopy 5%
(33 mrem)

Source: National Council on Radiation Protection & Measurements, Report N
safety < performance + cleanup < closure www.energy.gov/EM




DOE/NRC standard for the general public

100 mrem per year

Normal cosmic
radiation at Hanford
28 mrem per year

DOE/NRC performance
objectives for LLW disposal
25 mrem per year

EPA dose standard
for air emissions
10 mrem per year

Sourceshttps://www.epa.gov/radiation/radiationsourcesand-doses
https://www.nrc.gov/aboutnrc/radiation/aroundus/calculator.html

Mettler Jr, Fred A., et al. "Effective doses in radiology and diagnostic nuclear medicine: a catalog." Radiology 248.1 (2008): 254

263.
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Relative Doses from
Radiation Sources

___________ ——— — - Fultbody CT scan {pay)
Average 5 to 10 rem per
session

350 mrem

Average natural background
dose to the U.S. population 310

Py

300 mrem
mrem per year
RSPy = < Radon Average U.S. populatio
SN 250 mrem 200 mrem per year (Average)
w*w | 576 mrem per year (ACIL in
your home- EPA calculator)
200 mret
’;@{ Nuclear Medicine Procedure
150 mrem ~=7-2 50 mrem per year

One Mammogram
100 mrem ﬁ 30 mrem
50 mre ﬁdtrip flight from

Washington D.C. to Seattle

3.8 mrem

Smoke Detectors
Less than 0.00drem peryr
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